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RESULTS OF AN INVESTIGATION OF JET PLUME 
EFFECTS ON AN 0.010-SCALE MODEL (75-OTS) OF THE 
SPACE SHUTTIF INTFGRATFD VEHICIF IN THF 9 X 7-FONT 
LEG OF THE NASA/AMES UNITARY WIND TUNNEL (IA82B) 


by 


P. J. Hawthorne, Rockwell International Space Division 
ABSTRACT 


This document presents results of a wind tunnel test of the Rockwell 
International Space Shuttle Mated Vehicle in the NASA Ames Research Center 
at Moffett Field, California. The test is identified as IA82B and was 
conducted in the 9 X 7-foot leg of the Ames Unitary Plan Wind Tunnel. 

The primary test objective was to define the base pressure environ- 
ment of the first and second stage mated vehicle in a supersonic flow 
field from Mach 1.55 through 2.20 with simulated rocket engine exhaust 

_ | plumes. The secondary objective was to obtain the pressure environment 
Of the orbiter at various vent port locations at these same freestream 
conditions. The tertiary objective of the test was the definition of the 
Mach number environment around the base of the model with rocket plumes 
simulated. 

Data were obtained at angles of attack from -4° through !4° at zero 
yaw, and at yaw angles from -4° through +4° at zero angle of attack, with 


rocket plume sizes varying from smaller than nominal to much greater than 
nominal. Failed Orbiter engine data were also obtained. Elevon hinge 


moments and wing panel load data were obtained during all runs. 
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e NOMENCLATURE 

cs Plot 

= symboT symbol Definition 

7 ; a speed of sound; m/sec, ft/sec 

Es Cp CP pressure coefficient; (py - Poo) /q 

. M MACH Mach number; V/a 

ie p pressure; N/m2, psf ! 
q Q(NSM) dynamic pressure; 1/2pV2, N/m, psf : 

Q(PSF) : 

RN/L RN/L unit Reynolds number; per m, per ft | 
V velocity; m/sec, ft/sec 
C ALPHA angle of attack, degrees 
B BETA angle of sideslip, degrees 
y PSI angle of yaw, degrees 
re) mass density; kg/m3, slugs/ft? | 


Pe a ne Ee ae ed i nana 


Reference & C.G. Definitions | 


Ay base area; m?, ft 
DREF BREF reference span; m, ft | 
b model span; m, ft | 
Cg. center of gravity 
LREF LREF reference length, m, ft 
C mean aerodynamic chord; m, ft 
Sw SREF wing area or reference area; m@, ft? 
MRP moment reference point 








Symbol 


EMPS 


ESRM 
ET 


ei 


Plot 
symbol] 


XMRP 
YMRP 
ZMRP 


BW 
CBMW 
CE 
CHE] 


CHEO 


CNW 
CPi 
CTMW 
ELV-IB 
ELV-OB 
EPSLNO 
EPSLNS 
ET 

HE I 


NOMENCLATURE (Continued) 


Definition 

moment reference point on X axis 
moment reference point on Y axis 
inoment reference point on Z axis 


SRB nozzle throat area, in 


MPS nozzle throat area, in? 


wing bending moment, about Y, = 106., in-lbf 
wing bending moment coefficient, about Y, = 106 
elevon reference length, in 


inner elevon hinge moment coefficient, about 
hinge line 


outer elevon hinge moment coefficient, about 
hinge line 


wing panel normal force coefficient 


surface tap pressure coefficient, i = tap number... . 


wing torsion moment coefficient, about X, = 1307 
inboard elevon deflection, degrees 

outboard elevon deflection, degrees 

expansion ratio, MPS nozzle 

expansion ratio, SRM nozzle 


external tank 


inner elevon hinge moment about hinge line, in-1bs 
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Symbol, 


ALE 
Ps 


0; 


ML 


Plot 
Symbo} 


HEO 
LAMBDA 
PS 


ML 

MV 
Mi2 
M13 
M14 
M15 
M16 
M17 
M21 


M22 
M23 
M24 


M31 
M32 


NOMENCLATURE (Continued) 


Definition 

outer elevon hinge moment about hinge line, in-lbs 
leading edge sweep angle, deg. 

static pressure, psia 


nozzle plume boundary exit angle measured relative 
to the nozzle centerline 


local Mach number 

local Mach number for Orbiter rake (P142 and 1P1) 
local Mach number for Orbiter rake (P141 and 1P2) 
local Mach number for Orbiter rake (183 and 1P3) 

local Mach number for Orbiter rake (184 and 1P4) 

local Mach number for Orbiter rake (1S5 and 1P5) 

local Mach number for Orbiter rake (1S6 and 1P6) 

local Mach number for Orbiter rake (1S7 and 1P7) 


local Mach number for external tank rake 
(P225 and 2P1) 


local Mach number for external tank rake 
(282 and 2P2) 


local Mach number for external tank rake 
(2853 and 2P3) 


local Mach number for external tank rake 
(P231 and 2P4) 


local Mach number for SRB rake (3S1 and 3P1) 
local Mach number for SRB rake (3S2 and 3P2) 
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NOMENCLATURE (Continued) 


e Symbol Symbol Definition 
4 M33 local Mach number for SRB rake (383 and 3P3) 
i M34 local Mach number for SRB rake (384 and 3P4) - 
: M35 local Mach number for SRB rake (355 and 3P5) 
= M36 local Mach number for SRB rake (3S6 and 3P6) 
A MPS MPS main propulsion system 
2 nw NW wing panel normal force - lbf 
: Pj Pj surface pressure at ith tap number | 
3 . Po chamber pressure, psia 
5 Poo PCORB Orbiter chamber pressure, psia : 
: : Pes PCSRM SRM chamber pressure, psia 
| : Pay PEj nozzle exit, i indicates nozzle location, psia 
4 Pr PL local static pressure, psia ! 
ie Pp. PQ tunnel freestream static pressure, psia | 
: Py PT tunnel freestream total pressure, psia | 
ae Pe, PTi local total pressure at ith probe, psia | 
: _ Peal Mas MPSCPR Orbiter chamber to freestream pressure ratio | 
: Bea SRBCPR SRB chamber to freestream pressure ratio 
7 Pag l Pow RPEI exit to freestream pressure ratio at ith station 
So SE elevon computation area, ft" 











Syinbe | 


SRB 
SSME 
'y 
"Tor: 
. 
TsRM 
Tw 
Wopp 


MPS 


NOMENCLATURE (Continucd) 


Plot 

Sytibo | Definition 

SRE Solid rocket bags ter 

SMP Space Shutt]e mada enqines 

TTI average tunnel total temperature oR 

TORE Orbiter plume air total temperature, R 

TTSRM ORM plume air total temperature, °R 

TW wing panel torsion moment, in-lbf 
SRB nozzle weight flow rate, Tb/sec 
MPS nozzle weight flow rate Ib/sec 

Subscripts 


i - Nozzle number, 


or: 


Top MPS nozzle, 

L.H. MPS nozzle, 
R.H. MPS nozzle, 
L.H. SRB nozzle, 
R.H. SRB nozzle, 


oT & WN -~ 
iow uw ot tf 


surface tap numbers, see figure 2i 
freestream tunnel conditions 
base 


“too & 


local 
Static conditions 
= total conditions 


fi 


ct os or 8 


en re ‘a eet hice teens linda clench ci aoa es al as 
a a Reel A 





Symbol 
Kby/ ear 


YC, /beee 


Aboj 
ASeag 


AC, 


ACB 
ACT 


AC 


*he i 
ACh Ao 
AXCy/RREF 


AYC,/bpere 


$B 
0 
oS 
oT 


Plot 


symboy, 


XWOP/L 
YWCP/L 


DELVIB 
DELVOB 
DCP 
DCBMW 


DCTMW 


DCNW 
DCHET 


DCHEO 
DXWCP 
DYWCP 


PH] 
PHI 
PHI 
PHI 


NOMENCLATURE (Continued) 


Addit bons 


Definition 


wing center of pressure as a fraction of 
body length 


wing center of pressure as a fraction of 
body span 


incremental inboard eleven deflection, dearees 
increinental outboard elevon deflection, deqrees 
incremental surface tap pressure coefficient 


incremental wing bending moment coefficient, 
about Yo = 106 


incremental wing torsion moment coefficient, 
about X95 = 1307 


incremental wing panel normal force coefficient 


hinge moment coefficient increment for inboard elevon 
due to power/plume effect, power on- power off 


hinge moment coefficient increment for outboard elevon 
due to power/plune effect, power on- power off 


incremental wing center of pressure as a fraction 
of body length 


incremental wing center of pressure as a fraction 
of body span 


SRM base angle of roll, degrees 
Orbiter angle of roll, degrees 
SRB Mach rake angle of roll, degrees 


external tank angle of roll, degrees 
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Symbo] 
XB 
Xo 
Yo 
Zo 
Xs 


XT 


R/Rop 


SBF 
Sy 


SSB 
1P3 
18; 
aP. 
2S 3 
3P , 
38; 





‘qupereic acai —aews 


Plot 
yinbo | 


XU 
XQ 
YO 
Z0 


XS 
XT 


R/ROD 


BDFLAP 
RUDDER 


ELEVON 


SPDBRK 


Pi 
Si 
2P i 
2Si 
3P i 
3Si 


NOMENCLATURE (Continued) 


Definition 

SRM base longitudinal distance, in 
Orbiter longitudinal distance, in 
Orbiter lateral distance, in 


Orbiter vertical distance, if 


SRB Mach rake longitudinal distance, in 


external tank longitudinal distance, in 


radius of tap location, in 


radius of tap location divided by outer radius 


body flap deflection angle, deqrees 


rudder deflection angle, degrees 
elevon deflection angle, degrees 


speed brake flare angle, degrees 


Orbiter Mach rakes, pitot taps (i = 1 to 7) 
Orbiter Mach rakes, static taps (i = 1 to 7) 
external tank Mach rakes, pitot taps (i = 1 to 4) 
external tank Mach rakes, static taps (i = 2 to 3) 
SRB Mach rakes, pitot taps (i = 1 to 6) 

SRB Mach rakes, static taps (i = 1 io 6) 
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NUMENCLATURE (Concluded) 
Plat 
aymbal Symbol Definition 
CABSRB solid rocket booster base force coeffictent 


CARE T external tank base axial force coef fletlent 


CABORB Orbiter base axial force coefficient 


a a ee 


a 
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REMARKS 


Ta abtain data for data rte Coompriced af three data runs), the 
Wind tunnel freestream Mach number was cet, and the model nezzle blowing 
System pressures were set and allowed to stabilize, Pressure and pane) 
data were then recorded at each of the five a/(} combinations. Exeeptions 
to this procedure wore data sets RE6N06, 009, 015, 018, 024, and 027, 
where the plume air pressure was varied ata ga Qe 

No difficulty was encountered in bleeding of f the added mass of 
model nozzle plume air from the tunnel circuit to maintain constant free 
Stream conditions. During data sets REGOOI through 27, pressure rakes 
were meunted about the Orbiter, SRB, and ET bases. This data is pre- 
sented in both coefficient form and calculated local Mach numbers. 

Data in data sets RE609} through 099 were obtained with a MSFC pro- 
posed base drag reduction ring epoxied on the rear of the tank mode}. 

Good data confidence is assignable on the basis of model and instru- 
mentation performance and running checks for anomalies made throughout 
the test program. 

Hinge moment data is good, and wing normal force and bending moment 
data are in reasunable agreement with prior data. Wing root torsional 
moment data differ from expected values. However, this difference is 
primarily due to loads on the forward wing glove (a primary contribution 
to wing root torsional moment) which were not measured by the instrumen- 


tation on the model. 


cero returns on the wing gauges taken varied Tess than 0.4" and 
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REMARKS (Concluded) 


sensitivity shifts were negligible. The elevon zero returns were gen- 

erally less than 0.3% with zero shift of less than 0.4% except for data ; 
_ sets RE6001 to 005, 008, 009, 019, 021, 022 and 023, where the zero shift 

wis 1.8% for the outer elevon hinge moments. These values are for ful] 

scale ranges which were nominally 1.05 times the maximum test loads for | 

wing normal and bending, 3 times in torsion and 1.5 times the elevon 


; hinge moments. 
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CONFIGURATIONS INVESTIGATED 


The model was a blade strut mounted 0.01U-scale replica of the 
Rockwel] International first stage (Orbiter, external oxygen hydrogen tank 
and solid rocket boosters) Space Shuttle Vehicle. The model was used to 
simulate the second stage by the removal of the solid rocket boosters. 

The model was fabricated entirely of Armco steel stock, with the 
exception of mechanical fasteners, seals, and electrical instrumentation 


by and under the direction of the B-1 Division of Rockwell International. 





ae 
eh? 


The basic Orbiter was in accord with Rockwell International drawing } 
> . VL70-000140C lines with the substitution of the blunter VL70-08410 and | 
VL70-08401 Orbital Maneuvering System (OMS) pods on the upper sidewalls 


[1 


7" fel se = 
ti | mper se :* ‘ 
wie 


and the elimination of the drag chute fairing from the vertical tail, re- ! 
verting to the prior drawing, VL70-000146A. This combination has been 
” _ designated - "140C modified" or VC70-000002. 
The Orbiter is of blended wing body design with a double delta pian- 
form (81/45A,¢) 12% thick wing and full span elevons with a six inch inter- 
panel gap between the independently deflectable inner and outer panels. 


a A single centerline vertical taii with rudder and/or speedbrake capability 


- 3 aa we ct 
te Te ee v0 vot an ar) 
: Soh ma ay Cay 


is mounted between the two OMS pods, and a single body flap to aid in 


trim control during reentry from orbit is fitted on the lower trailing 


‘a edge of the fuselage; the rudder/speedbrake and body flaps are not de- 

- flectable on this model. The Orbiter configuration simulated is shown in 
- figure 2b. 
a The External Tank (ET) was in accord with Rockwell International 
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CONFIGURATIONS INVESTIGATED (Continued) 


drawing VC78-000002 for general confirmation. The attach hardware was on 
drawing VL78-000062B and is the same as fitted to model 52T. The tank was 
of cylindrical cross-section and had a liquid oxygen vent valve housing 
with lightning rod at the front of the 612.0" radius tangent ogive nose. 
The outer surface simulated was what is referred to on later drawings as 
the outside skin line which is the surface without the TPS thickness (SOFI) 
added. The longeron hat section stiffners between the oxygen and hydrogen 
portions of the ET were simulated. 

The general arrangement of External Tank js shown in Figure 2c. 

The Solid Rocket Boosters (SRB) were modelled to conform to Rockwell 
International drawing VC77-000002A with the exception that to maintain 
consistency with model 88-S, the nozzle external contours were reflective 
of the earlier VL77-000066 drawing with a nozzle gimbal point 86.8 inches 
from the exit plane. 

The SRB's are of cylindrical form with a flared base shielding the 
nozzle and forward skirt with a conical nose. A data capsule on the for- 
ward skirt, the cable systems tunnel and aft skirt stiffening struts were 
simulated, 

The general layout of an SRB is shown in Figure 2d, 

The model was basically in accord with Rockwell International Shuttle 
Control drawing VC72-000002 with the exceptions noted, and may be properly 
referred to as Modified Vehicle 4 or proposed Vehicle 5, 


The general layout of the first and second stage vehicles is shown 
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CONFIGURATION INVESTIGATED (Continued) 


in Figures 2a and ?e. 


The Ames Unitary Tunnel high pressure air supply was utilized for cold 
jet plume simulation of the jet plumes eminating from the Orbiter MPS and 
SRB nozzles. The Orbiter MPS and the SRB nozzles were on each of two in- 
dependent air supply systems which allow for separate throttling of each 
nozzle system. 

The blowing nozzles were test flowed in calibration programs at the 
Rocketdyne Rocket Nozzle Test Facility to determine that a satisfactory 
quiescent plume shape was produced, and to calibrate initial turning angle 
versus chamber pressure. These calibrations were performed with an appro- 
priate simulated air supply system, MPS or SRB, to most accurately re- 
produce the quiescent plume shape that could be expected with the nozzle 
mounted on the model, and consequently most accurately predict the 
Newtonian plume to be obtained at tunnel freestream conditions. 

The initial turning angle is defined in Figure 2m. Results of the 
nozzle calibrations are tabulated in Table IV. 

The plume shapes for various Mach numbers were obtained by using one 
nozzle contour and setting specific values of Eo /P.. or Ray/P, for each dif- 
ferent Mach number. The nominal settings are presented in Tables IV and 
V for the Orbiter and SRB nozzles. 

The theoretical flow rates for MPS and SRB nozzle can be obtained 


by the following equations: 
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CONFIGURATIONS INVESTIGATED (Continued) 


Assume: TY = 560°R (100°F) 


A, = .04286 in? 


MPS 


A, = .32715 in? 
SRB 


Hi 


wmps = .00098 Peg |b/sec per MPS nozzle 


Wepp = ,0074 on \b/sec per SRB nozzle 


The following nomenclature was used to designate Orbiter components 


(0, ): 

Nomenclature Orbiter Component 
Bro Body 

Cho Canopy 

Eno Elevon 

Fao Body flap 
Mig OMS pod 

Re Rudder 

Ney MPS nozzles 
Neg OMS nozzle 
Vg Vertical tail 
Wi 07 Wing 


The nomenclature for the external oxygen hydrogen tank (Toe) was: 


. Nomenclature Tank Component 
f FRig Aft attach cross beam 
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CONFIGURATIONS INVESTIGATED (Continued) 


2 Nomenclature Tank Component 
To. External tank 
& AT og Attach structure | 
7 ATs, Attach structure 
: AT 35 Attach structure 
z PT 19 ET protuberances 
3 PT 59 ET protuberances 
re PT. 3 ET protuberances , 
a PT 54 | ET protuberances | 
es PTo6 ET protuberances 
PT 56 ET protuberances 
2 2 PTA ET protuberances 
rf Flag Feed] ine 
FL, Feedline 


The nomenclature for the Solid Rocket Booster (Soo) was: 





Nomenclature SRB Component 

S99 Solid rocket booster | 
Neg SRB nozzle | 
PSo9 SRB protuberances , 
PSoy SRB protuberances 
PSoo SRB protuberances 

PSi4 SRB protuberances 

PS13 SRB protuberances 
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CONFIGURATIONS INVESTIGATED (Concluded) 


PS45 SRB protuberances 
PS16 SRB protuberances 
PTog Drag ring on tank base 


The entire mated vehicle first stage was 01 Tog See, and the second 
Stage was 0) Tog. 

A drag reduction ring on the tank base was fitted for some runs 
(data sets 91 through 99). It is referred to in the nomenclature as 
PTo9g, run schedule as drag ring, and is illustrated in Figure 2n. No 
nomenclature symbol has been assigned it. 


Dimensional data are presented in Table III. 





MODEL INSTRUMENTATION 


Two three-pack scanivalves mounted at the base of the blade were used 


to accrue data from 82 surface pressure taps, distributed as follows: .... .. 


Location Number of, Taps 
Orbiter base 13 
OMS pod base 4 
Vertical 1 
Body flap 5 
Side of Orbiter 20 
External tank 31 
SRB bases 8 


These pressure taps were hardlined to the connection at the scani- 
valve. The basic array of the pressure taps is shown in Figures 2f through 
i. 

The numbering scheme is 100 series taps on the Orbiter, 200 series 
on the External Tank and 300 series on the SRB's. 

Total and static pressure taps were added on the base of the model to 
measure local conditions upstream of the base. These are shown in Figures 
2j through 1. The distribution of pressure taps to the scanivalves was 


as listed below: 


Location Number of Taps 
Orbiter base, static 9 
OMS pod base, static 4 
Vertical, static 1 
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MODEL INSTRUMENTATION (Continued ) 


Body flap static 3) 
LH side of Orbiter, static 10 
Orbiter aft corner, static 5 
Orbiter aft corner, totals 5 
Body flap, totals 2 
External tank, static 33 
External tank, totals 4 
RH SRB bases, static 4 
LH SRB skirt, static 6 
LH SRB skirt, totals 6 


The numbering scheme for the Mach rakes follows the guidelines for 
other taps with the middle character denoting a pitot (P) or static (S) 


measurement, viz., 1P2 is an Orbiter pitot tap. Following determination 


of local Mach, the model was replumbed to the original pressure tap array. 


The right hand wing was made with the panel integral with a three 
component strain gauged beam to allow root bending moment, root torsion 
moment and panel normal force to be measured. The .015 inch gap to the 
Orbiter fuselage was not sealed. 

The left hand wing panel was rigidly attached to the fuselage of the 
Orbiter, but was provided with plain bearing hinged deflectable elevon 
with the inner and outer panels supported in torsion by individual strain 
gauged beams to allow elevon hinge moments to be cbtained. The elevon 


was made with a cylindrical section lower gap and a conical section upper 
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MODEL INSTRUMENTATION (Concluded) 


gap with centerlines on the elevon hingeline so that the eleven gap will 
remain constant with deflection, No attempt was made to simulate the 
elevon flapper doors, 

To provide similar model aeroelastic characteristics on both wings, 
the elevon arrangement on the right hand wing was identical to the left 


hand, but the beams were not gauged. 
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TEST FACILITY DESCRIPTION 


IAR2B was conducted in the Amos Research Genter 9 x 7-foot Unitary 
Wind Tunnel. This tunnel is a vartable density, supersonic, continuous 
flow type with an adjustable nozzle to permit supersonic testing over a 
Mach number range continuously variable from 1.5 to 2.5. The nozzle is 
of the asynmetric, sliding-block type in which the variation of the test 
section Mach number is achieved by translating, in the streamwise direc- 
tion, the fixed-contour block that forms the floor of the nozzle. 

Models are supported by means of Stings attached to the wall-to-wall 
Strut/BOR system of the 9 x 7-foot tunnel. 

Schlieren and shadowgraph equipment is available, as well as aadi- 


tional force, moment, and stress monitoring instrumentation for Specific 


models. 
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DATA REDUCTION 


Lacal Mach numbers were calculated from pressure rake data utilizing 
a numerical solution of NACA TN-1135 equations. The measured pres iures 
at @ach station (see Fiqures 2} through 1 for station definitions) were 


P, and PT. lf the local Mach riumber was subsonic (P) /Py = 0.5283), then 


« 


= bot Se 


Mi iz \/s.0 x (ie 


Py 


If the local Mach number was supersonic (P) /P> < 0.5283), then: : 


ye = (1.2 W235 Froaert 
A tentative solution of the latter equation was used. Cases where P,/Pr > 
1.0 were assumed to be invalid points for calculation purposes. 
The blowing systems were monitored at two nominal stations, upstream 
of the nozzle (chamber pressure) and at the nozzle exits. The ratios of 


chamber pressure to freestream static were computed: 


Pe4 PCORB 

P & “po MPSCPR 
PCSRM 

es = 4 SRBCPR 

p PE} 

pet = ag RPEN 


co 


The plume air total temperatures, TTORB and TTSRM were also recorded. 


Pressure coefficients were computed as follows: 
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DATA BL DUCTION (Continued) 


qo 7 Wy 
whera:s 
I, > Tndividual measured pressure, 


“or the base Pressures , 


foe 10 
ar 
13) 


114 (omit 106) 
124 


t 


= VAL - 145 
= 20) = 231 
= 307 + 304 
2 3STT + 314 (62 pressures) 


and for the vent location pressures, 


1 = 151 - 170 (20 pressures) 
The inboard elevon panel and outboard elevon panel hinge moment coeffi- 
cients were computed: 
CHET = HEI 
36 Ce 
HEO 
CHEO = ~=~. 
So Cp 
Right hand wing computations were: 
CNW = NW 
Wy, 
CBMW = BW 
qs, 5 


CTMW = TW 
qowe 
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DNATA REDUCTION (Canc luded) 


The following reference dimenstans were used: 


nytibe | Model Scale Value Full Scale Value 
b 9.3668 In 936.08 In 
Le 0.907 In G0, 70 An 
¢ 4.748 in A74.80 in 
Se Q,0210 ft" 210.00 Ft® 
Sw 0.2690 ft" 2690.00 Ft" 
DREF 12.903 in 1290.3 in 
Uper 2.903 in 1290.3 in 


Note: CovfFicient equations on previous page do not use the plot 
reference block LREF (zpef) and BREF (bref) values. 


All the pressure plotted data figures for IA82C (DMS-Dk-2219) are 
presented in this report. For Figures 61 through 116 and 120 through 
122, test IA82B and IA82C were combined (Mach number ranges of 1.55 to 
2.20 and 2.60 to 3.50, respectively) and plotted versus Mach number. 

Test IA82C plotted pressure data is also presented in Figures 117 and 118 


versus Mach number. 
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DATA SET/RUN NUMBER COLLATION SUMMARY 
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TABLE ITI 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT ‘BODY. - Ben 
GENERAL DESCRIPTION : _contigurntion Un C orbiter fuselage MCR 


8,0R 2 \" to D A/F welnve except g HOG avised anc 


: 1 


DRAWING NUMBER ° 





DIMENSIONS: FULL SCALE MODEL SCALE 
Length (IML: Fwd Sta. X,=238),In. 1290.3 12.903. 
Length (OML: Fwd Sta X5=235), In-1293.32 9 -_.2,.933 
Max Width(@ X, = 1528.3), In. 2620 _pého 
Max Depth (@ X, = 1464), In. — 250.0. _2.500_ 
. Fineness Ratio | upon _ 4.899 
Area - Ft® <a 
Mox. Cross~Sectionol 30 BBS 03409 
Planform cmcecememnmanemanannen «RUNS 
Wetted tires 
Bose En Seiiebecnes 


eae CPV PAG - 
Gy pou: QUAL 
45 


VL70-00014OC, -000202C,-000205A, -000200B, -000203A. 








——— 


TABLE II (COmP'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT ‘CANOPY = Gy 
= GENERAL DESCRIPTION : configurationl4o ¢.. orblier canopy, vehicle 





* cabin No. 31 updated to MCR 200-Ry. Used with fuselage eo: 
MODEL SCALE: 0,010. 
: DRAWING NUMBER * _VL70-000140C, -000202B, -000204 





oan DIMENSIONS: FULL SCALE MODEL SCALE 


Length (Xo= 434.643-578), in. 143.357 ‘Lah 
Max Width (@ X, = 513.127), In. 152.412 1.524 : 


Max Depth (2.2501 to 4k9.39), In. 51.62 0.516 


a ° Fineness Ratio 


. Area See SCE. 1 
ce | 
Lise Max. Cioss~Sectional a a ee | 
_ 
ae Planform an ee ee pe ET OY | 
a4 | 
ue Bose er 
fi ‘ 

_— 

. =a 
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; an 

= 
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TABLE TIT (Cont'd) 


MODEL COMPONENT: — ELFVON ~ F 






GENERAL DESCRIPTION: ratic 
x 1387, clavon pplit line x m2 5. 6,0" fans, boveled odroes, and _ 


centerbodiog, 


_MODFL SCALE: 0.010 


ee 


DRAWING NUMBER: ~UL70-00014,0C, ~006089, ~006092, 5S-A01260 











DIMENSIONS: (Data for One Side) FULL -SCALE MODEL SCALE 
Area - Ft® 210.0 0.021 
Span (equivalent) , In, 349.2 3.492 
Inb'd equivalent chord, In. 118.0 _1.180 
Qutb'd equivalent chord, In. 55.19 0,552 
Ratio movable surface chord/ 

total surface chord 

At Inb'd equiv. chord 0.2096 0.2096 

At Outb'd equiv. chord 0.4004 0,400) 
Sweep Back Angles, degrees 

Leading Edge 0,0. 0h) ee 

Tailing Edge - 10,056 W1Q,056 

ints re of Area & c) en aD 
Area Moment ( ), Ft? 587,25 _ Q.0016 
Mean Aerodynamic Chord, In, 90.7 0.907 
Hingeline dihedral (oripin at 

Zo = 261.3509), dep. 54229 54229 
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TABLE TIT (comf'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT : 





GENERAL DESCRIPTION : Confievrotion WoC . body flap, Hingeling 
located at X= 1532, 2 o 238, 





SS a SE Ee I I aE aE SE IE ET I Sa IIE SG TSE ELE AEE SII TEII IDI 


MODEL SCALE: 0.010 


DRAWING NUMBER .VL70-000140c, VL70-35511 4, 


DIMENSIONS: FULL SCALE 
Length (X,=1525.5 to X,<+1613),In.—87.50_ 
Mox Width (@ L.E., X, = 1525.5), In 256,00. 
Max Depth (x, = 1532), In. ~——19..798_— 

» | Fineness Ratio _ 
Area - Ft? | comseemocstreemsenemanemnamncS 


MODEL SCALE 


0.875 
2. 560, 
0.198 


emery —~- paca 





Max. Cross—Sectional (@H.L.) 3 35,)96 ~~ _.00352 


Plantorm 135,00 

Wetted st ete 

Bese (X, = 1613) 8g 
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; TABLE IIT (COM?'D) 
MODEL DIMENSIONAL DATA 
MODEL COMPONENT ' OMe POD. 
GENERAL DESCRIPTION : ~lonfimuration 1hOG Orbiter OMS pods aban pod. 





DRAWING NUMBER: QYLZ0-008MO1 V1 70 OF 


DIMENSIONS : FULL SCALE MODEL SCALE 





Length (OMS Fwd Sta X)=1310.5), In. 258.50. 
2 Mox Width (@ X, = 1511), In. 
| os Mex Depth (@ X, = 1511), In. 
Fineness Ratio 
Area - Fe 
Mox. Cross-Sectional 
Planform 


Wetted 


| TEL FEE 
TPL RR 


Bose 
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= TABLE LIX (CONT'D) 





i NOEL COMPONENT: _ puppen « p = 4 


, a OENERAL DESCRIPTION: —--Wonfiuuration MOC orbiter midder (ddention, 


: * Lo copfieuration Llas/D rudd 





7 rr 

* cuvr 

: _ NN ee ae ES SRT ee ee cae ee S-ae aenee ee ter eres SE eo 
: oo 

. 2 


= MODEL SCALH; 0.010 


LT LSS: ees SERS Sia str anepesasteehs=evenrer=: > or, 


*H4 





DRAWING NUMBER: VL70-000146B, -000095 


- 7 ow 
eugt ay: 
. i 


& 


DINENSIONS: FULL*SCALE MODEL SCALE 


Sane ieee ns 





| Area - re® 100.25 0.01002 
. Span {equivatent) » Tn. 201.00 2,010 . 
i Inb'd equivalent chord , In. 91.585 0.916 | 
Ss Qutb'd equivalent chord , In. 50.833 0.508 . 


or Ratio movable surface chord/ 
i total surface chord 


At Inb'd equiv. chord | 9.400 
: At Outb'd equiv. chord | 0.409 o,! 
sweep Back ‘Angles, degrees | 


Leading Edge __34 83 34.83 : 
c Tratling Edge 26.205 








F 


ees Tit ae £6.25 

ao Hingeline 34.83 48 | 
es Area Moment t Product of Area and c), Ft 610.92 9.900620. 
. Mean Aerodynamic Chord 13.2 ere 


' 

‘ 

; 

{ 

| 

! 
ie, ° 
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TAHL!: ILL (Cont'd) 
MouEL DIMEN ILONAL DATS 





MODEL COMPONENT; MP NO44LBG > Hy 


























GENERAL DECRIPIION: ol ow-tprough MPS nozslep PERE ERRE RSD oe oA Der 
MODEL SCALE: _ 0,010 
DRAWING NUMBER: ue sope7y ee - 
DIMLNGIONS : BULL SC,ub MODbL, OUALE 
4CH NO. bee cel ee 
Length = In. 
Giinbal Point to bxit Plane : mayen saomedan if) 
| Throut to Wsit Plane 181.95 1.ULb | 
Diameter - In. | 
Exit ).4 0.9044 } 
Throat ok) 3 0.2335 | 
Inlet a ) 
Area - t= | 
| Throat 2.974 0.000297 
Gimbal Point (Station) - In. | 
Upper Nozzle | 
Ko 2e45.00 = 5 : 
Yo ay ee oe | 
ho AYE Woe ne We 'S'o | 
Lower Nozzles 
Xo Dye8.17. =a RR 
» + 53,0 + 0,530 | 
7 bo ~ 342.64 0 3 bee 
Null Position - Deg. | 
Upper Nozzle — 
Pitch 16° 1 BP : 
Yaw Ones) we aie 
Lower Nozzle , 
ae ee LO a. Se 2 
Yaw Ba: | a ee ee © | Semen } 
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TABLE III (COM?'D) 


MODEL COMPONENT; _ NOZZLES - N, 





GENERAL DESCRIPTION: _0M3 nozzle in stownd popition-which,1a_cutbosrdb dey —and—-dowa- 


Tdey from pylh. position. MW Mg Gr rer 


VOWEL SCALE 0 1C 
DRAWING NO. _$8-A012Z79 


VIMENS IONS FULL SCALE, MODEL SCALE 


Mach No. JB ae series 





Length aaa in. 
Gimbal Point to Exit Plane 


Throat to Exit Plane 


° 


Diamcter~in. 
Exit (0.D.) 


Throat oe 
BAG a 
ce ky QUALLS 


Gimbal Point (station)~ in. 
X 
Yo 


Zo mo 492.0 | 4,920 
wll Position ~deg. 


Pitch 


Yow 59 eee Sar oe POE cae 0 hee 
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TABLE III (CON?'D) 
MODEL DIMENSIONAL DATA 


#REVISED 4/24/74 


MODEL COMPONENT: VERTICAL - V 8 
GENERAL DESCRIPTION: Configuration Luoc orbiter yerticn) tady ns 
(identical to confipuration 1404/8 vertical 70 an 


NS TE, ae ee 


MODEL SCALE: _ 9.010 


i 


DRAWING NUMBER: __ VL70-QO0140C, -0001H6 Rn 
DIMENSIONS: FULL SCALE MODEL SCALE 
TOTAL DATA 


krea, (Theo) - rt? 
Planform 
Span (Theo) - In. 
fspect Ratio 
Rate of Taper 
Taper Ratio 
Sweep-Back Angles, Degrees. 
Leading Edge 
* Trailing Edge 
0.25 Element Line 


Chords: 
‘ Root (Theo) WP 
- Tip (Theo) WP 
M/C . 
Fus. Sta. of .25 MAC 
W.eP. of .25 MAC . 
B.L. of .25 MAC 


Airfoil Section 
Leading Wed,e angle - Deg. 
Trailing Wedge Angle - Deg. 
Leadiny, Edge Radius 

Void Area 


Blanketed Area 
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a TABLE I] (CONT'D) 











a DIMENSIONS FULL-SCALE 
: TOTAL DATA 2 
oe ae Dass o) Ft ; ‘ é 
anform | 2690 .00 
e Span (Theo In. = a 68 
" Aspect Ratio 2.265 
- Rate of Taper LlTy 
= Taper Ratio 0.200 
se Dihedral Angle, degrees 3.590 
oe | Incidence Angle, degrees Q. 500 
Oe Aerodynamic Twist, degrees . 3.000 
. Sweep Sack Angles, degrees 
iy Leading Edge hs 000 
th Trailing Edge = 10.056 
= 0.25 Element Line 25.209 
es aid Theo) B.P.0.0 602k 
ve. 00 eo ef eVeVe a 
os Tid, Le BoP. : wane eee 
oo MAC beh 8) 
a _ Fus. Sta. of .25 MAC 1126.83 
WLP. of 029 MAC , 200.55 
BL. of «25 MAC : 182.13 
EXPOSED DATA 2: 
Area (ineo) Ft 1751.50 
Span, (Theo) In. BPIOS 722.68 
Aspect Ratio 2.059 
Taper Ratio 0.245 
$ 
Root BP108 562,00. 
Tip 1.00 b 137.85 
MAC 2 : 292.83 
Fus. Sta. of .25 MAC 165.08 
WP. mf oe Oe | ee 
Bol. Of . | eo) Oe a 
Airfoil Section (Rockyell Mod NASA) 
XXXX~64 
Root b = : pan 
Tip bs _ 02 
Z 
\ data for (1) of (2) Sides 
se Leading Edje Cuff ° 
rar Planferm Area Ft 2 is 
A Leading Edse Intersects Fus M. L. @ Sta 509.02 
Sai Le@RINGINAD PAGE IS Wing 2 Sta 1024.00 
Pee t & ; 
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MODEL COMPONENT: __WING=W  -, 


GENERA. DESCRIPTION: Confiruration LOC orbiter els MCR 209 Bilt lO Teedd 


LhOA/B wing _V ‘ tore 





DWG. NO. VL70-000140C, -000200B 





MODEL SCALE 


6,892 


ae cae 


amber 36 <= 
2:90. 
—A:82,— 
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TABLE III (Gowr's) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT; FAIRING = FRio 


GENERAL DESCRIPTION: Umbilical door fairing between aft ET/orbiter 


attach structure. 


MODEL SCALE; 0.010 


DRAWING NO.: VL78-000063, -000062B, Martin Marietta 82600207000 


DIMENSIONS; FULL SCALE MODEL SCALF _ 
Leading edge at Xn 2052.0 20 . 520 
Length 193-00 1.930 
WIG Gi ay es We She Gh wee 15.00 0.156 | 
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TABLE III (CONT'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT : 


EXTERNAL TANK . 2a Thee cnece ce vee 


++: arenes 


2+ eee + a Atapeo omen eye 


GENERAL DESCRIPTION : _some as Th. except larger, 


LS Se Se SSS rs se ss 


La a Se ES SSS Ws sr ASS 


B00) 4 2/07 1 SO © 6 1 ¢ a a eee 


DRAWINS NUMBER : 


DIMENSIONS : 


Length, In. 


Max Width , Diameter, In. 


Max Depth 

Fineness Ratio 

Areo - Ft 
Max. Cross—Sectional 
Planform 
Wetted 


Base 
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VL72-000143D, VL78-00006 
(Dimensions are to tank structural OML, TPS not included) 


FULL SCALE 





597.58 








MODEL SCALE 


we 84 3 
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TABLE III (Cont'#) 
es | . MODEL DIMENSIONAL DATA 
2 MODEL COMPONENT, ATTACH STRUCTURE - AT, 


a GENERAL DESCRIPTION: Rear orbiter to ET.attach structure (LH and RH) 
2 (2 members). 


- MODEL SCALE; 0.010 
sy DRAWING NO.: _ v1.78-000063, VL78-000062B 
—% DIMENSIONS: ee Tes MEMBER FULL SCALE § MODEL SC).LE 


a) 





a X 1307.00. 13,170 


Y> 96.50 (LH) ~ 


96.50 (RH) 0.965 
24 — 267.50  _ 2,675 


Pd = ~ gH oes i f 
; , z ne mn! 
es er 


_ - Xp __2058.00 20.580 
. Yp -' 125.68 (LH) -1.257 : 

T 7325.68 (RH) LST | 
Sp 8155555 


"Tere : 
“shyt Go oaa tte 


-  % Reo aa 
. | Yo 2 96-50.(LH)=2_ 0.965 


ae Xp _ 1872.00 18.720 


a ee. te 


~ tp = 125.68 (Lil) - 1.257 
ae 125.08 (RH) = 1.257 
a 2p __ 504.5 5 O45 


a ae 


Diameter, In. #1 11.5 0.1) 
if #0 15.5 9.155 


a a a ne 


, . 
Oa 

7 : 

; ah = 

Mon, 8 
t ” 
= ee 
s » 
a 


em a et aan 














i as, one Snr aed eae ae ots  egh ce FPR oe mt. = = - ==; - SoS hi 7 - cee e ec aaa Ropes a oe aie aves eee Pe erg ie Poe aT SS eee, oes ~ i 
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PARLE ITI (Comt'D) 


MODEL DIMENSIONAL DTA 
MODEL COMPONENT: ATTACH STRUCTURE - ATs) 


4 


GENERAL DESCRIPTION: Rear EY to SRB attach structure (LH and RH), 3 members 





MODEL SCALE: 0.010 MODEL DRAWING: 
DRAWING NO. _VL78-000063, -000062B, -000066 
DIMENSIONS; MEMBER FULL SCALE MODEL SC/.LE 
fi. Xp 2058.00. 
Yn — 7150 (LH)21 5. 
11.50 (RH) 1.715 
Lan 457.00 4.570 
Ye. Sea. 00 
p een. Ve)! 9 =) 
Be cee STOO. nc, S70. 
#2 Xm __ 2058.00 20.580 
Yp 2163.85. _- 1,639. 
X° __ 1511.00 15.110 
Y;, 76.56. 0.766 
ene A a Seen © Du (Ly Sa 
#3 Xp —2058,00. _ 20,580 
mT —2261.72. -_ 1.617 
Zp 343,00, 
X, —AhSLL.00 _15,110 
Y, — 83.24 0,532 
Ze mer 27,00 0.570 
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TABLE IIT. (Comf'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT: ATTACH STRUCTURE - AT 32 


GENERAL DESCRIPTION: forward orbiter/ET attach structure (2 member structure) 


MODEL SCALE; 0.010 MODEL DRAWING NO.: 
DRAWING NO.: ~VL78-O00062R, Martin Marietta 6260020914 
DIMENSIONS ; FULL SCALE MODEL SCALE 
Member #1: | Xo 388.15 __ 3.882 
Y. 0.0 HOO a, 





LWR_LML LWRIML 


Member #23. Xp 3881s _ 3.882 


X 4129.9 11.299 
Yo we th.50 = = O65 
2 5 562458. 8626 

Attach structure dia., in. 6.0 0.060 
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TABLE ITI (CONE'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT; ET PROTUBERANCE - Piya 
GENERAL DESCRIPTION: Lightning rod attached to ET nose. 
é 

MODEL SCALE; 0.010 

DRAWING NO.: VL78-000068B 

DIMENSIONS: FULL SCALE MODEL SCALE 
Length - In. 30.90 0.309 
Diameter - In. 3.20 0.032 
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MODEL DIMENSIONAL DATA 
MODEL COMPONFWT: ELECTRICAL LINE - Poo 


GENERAL DESCRIPTION: Left-hand electrical conduit line on Tg: 


MODEL SCALE: 0.010 


| ! | | | 

| i | | i 

TABLE ITT (com? 'd) 

DRAWING NO.: VL78-000063, VL78-000062B 


DIMENSIONS: FULL SCALE MODEL SCALE 
Leading edge at: Xm 1084 . 333 10.843 
Yr - 99.591 - 0.996 | 
Zp - 139.620 - 1.396 ! 
Trailing edge at: Xn 2058.00 20.580 
Xp - 99.591 ~- 0.996 
Zep - 139.620 - 1.396 
Conduit size: 2.0 x 6.0 0.02 x 0.06 


Centerline of line located radially at ¢ = 35.5° 


oe ee et ei em hae Se Bee x ee 
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TABLE IIT (Comt'D) 
MODEL DIMENSIONAL DATA 


MOREL COMPONENT: LO. RECIRCULATION LINE - Pla 
GENERAL DiuSCRIPTION: LOp recirculation line on right-hand upper side 


MODEL SCALE: 0.010 
DRAWING NO.: VL78-000063, VL78-000062B, Martin Marietta 82600207000 


DIMENSIONS: | FULL SCALE MODEL SCALE 
Leading edge at: Xm 1040 .667 10.407 
Yn 94.169 0.9h2 
Zep 540.934 = 5. 4g 
Trailing edge at; Xn 2062 .920 20.629 
Yn 70.000 0.700 
Zen 573.934 9+°139 
Diameter of line 4.0 0.040 


Centerline of lines located radially at ¢ « 33°h5' 
(Right of TDC looking forward). 
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TABLE TIT (Com'D) 
MODEL DIMENSIONAL BATA 


MODEL COMPONENT: LH RECINCULATION LINE — Ploy 


GENERAL DESCRIPTION: LH, rocirculation dine on Tag: 


MODEL SCALE; 0.010 
DRAWING NO.: L78-000063, VL78-000062B, Martin Marietta 82600207000 


DIMENSIONS: | FULL SCALE MODEL SCALE 
Leading edge at: Xen 1040 . 667 10.407 
Yr - 94.169 - 0.94e 
Len 540.934 5.409 
Trailing edge ats Xn 2062 .920 20.629 .. 
Yr - 70.00 - 0.700 
Zep 573.934 9+ 139 
Diameter of line 4.00 0.040 


Centerline of line located radially at B= 33°K5' 


(Left of TDL looking forward) 
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eat MODIT, DIMMNSZONAL DATA 
te MODML, COMPONENT: FLNCTRIGAL LINK - Pliag 
a GENERAL DESCRIPTION: Right-hand aft cleetrien) conduit Line on tg 


with LIL, preduure sunner line and LO;, vent valve aebuator Line, 


: “A 


MODEL SCAIE: 0.010 


! 
= 
| | 
Oe | 
Fe TAWLE TTL (COmT'®) | 


DRAWINGS NO.; VL78-000063, VL78-000062B, Murtin Murietta 82600207000 
DIMENSIONS: FULL CC/.LE 


MODEL GCALE 
Leading edye at: Xm LOBL. 333 10.843 


. Sea 
aa | '.] j°' " 


tm 99 O91 0.996 
Ze 139.620 1.396 
Trailing edge at; Xen 2058.00 20.580 


~~ FEE 


Yep 99.591 0.996 
_ Zep 139.620 1.396 
Os Conduit size 2.09 x6.0 0.020 x 0.06 


ie Centerline of line located radially at g = 35.5° 
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TABLE III (COmT'D) 
MODET, DIMFNGIONAL DATA 
MODE, COMPONENT: 10, PRESURE LINE ~ Plog 


GENER+L DECCRIPTION; 10, pragaure line on the Tage 


¢ » 


MODIL Sean: 0.010 
DRAWING NO.: VL74=000063, VL78-00000°R, MartJdn Martettin 42690207000 


deny Va geges7y 
ee 
i 
i 
i a ec ct A at titra cen ca aasiail 


2 DIMENSIONS: FULL UC/L1 MODEL SCALE 
, leading vdye ats: Xn 360.733 3.607 
- Yip 15.145 UL) 
Yep 4o7 .718 O77 
é Trailing edge at: Xn 2083.5 20 .835 
: Yn 63.25 0.653 
‘ Zar 609.00 6.090 


: ' 
oe Centerline of line located radially at p «= 27° 
: = Line diameter 2.0 0.020 


ae | ie 


py tie ae 


tom 





ee ee ee pe SSCS es Tee se SETS OS URES SF See Oe wees 8 Pe es eteee * we 
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TABLE II (COM?'D) 
MODEL DIMENSIORAL DATA 
MODEL COMPONENT; ELECTRICAL LINE - Plo7 


GENERAL DESCRIPTION: Electrical conduit on the right-hand forward section 
of Tog. 


MODEL SCALE: 0.010 


_ DRAWING NO.: VL78-00U062B 


DIMENSIONS: FULL SCALE MODEL SCALE 
Leading edge at; Xm 360.733 3.607 
| Yp 11.549 0.115 
Zan 412.474 4.125 
Trailing edge at; Xen 876.273 8.763 
| Yr 226.114 2.261 
Zap 646.774 6.468 


Centerline of conduit located radially at g 2 475° 
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TABLE III (CONT'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT: FEEDLINE - FLy0 


GENERAL DESCHIPI1ON: LH, feedline on upper left-hand side of Tyg. 


MODEL SCALE: 0.010 F 
DRAWING NO.: VL78-000063, VL78-000062B 


DIMENSIONS: FULL SCALE 
leading edge at: Xm 2071.5 
Yp - 70.0 
Zen 573.934 
Trailing edge at: Xm 2081 .8 
Yop - 70.0 
dep U4 059 
Diameter of line (17.0 I.D.) 18.160 
67 


MODEL SCALE 
20.715 
- 0.700 
9°139 
20.818 
-0.700 
5.841 


0.182 





or te ive ee 


- TABLE III (comr'D) 
MODEL DIMENSIONAL DATA 
: MODEL COMPONENT: FEEDLINE: - Fl,j 


GENERAL DESCRIPTION: LO. feedline on upper right-hand of Tog: 


= MODEL SCALE: 0.010 


‘¢ DRAWING NO.: VL78-000063, VL78-000062B 


: D 4 
3 IMENSIONS: FULL SCALE © MODEL SCALE 


7 leading edge at: Xen 1000 .667 





10.007 
a Yn 70.00 0.700 
“: | Zn 150.519 1.505 
Trailing edge at; Xn 2071.5 20.715 
a Yr 70.00 0.700 
ae ip 573.934 5-739 
i Diameter of line (17.0 I.D.) 18.16 0.D. 0.182 
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TABLE III (cont'd) 
MODEL DIMENSIONAL DATA 


* 


MODEL COMPONENT : BOOSTER SOLID ROCKET MOTOR - 839 
GENERAL DESCRIPTION : The BSRM is an external propulsion system. 


which is jettisoned and recoverable after burnout. 


The BSRM's can be 


refurbished and reused after recovery. 


MODEL SCALE: 0.010 











DRAWING NUMBER -Y¥C77-000002, VC70-900002 
DIMENSIONS : FULL SCALE MODEL SCALE 
Length, In. 1789.60. =- 17,896 
Max Width, Tank Dia., In. a0 EO 
Max Depth, aft shroud dia., In. —20820. 2.9022. 
Fineness Ratio aan 2 a.(° |= enna 5°, « 
Area - Ft” LS 
Mox. Cross—Sectional ° wAsQteR = 0.0236. 
Plonforn Ss a eee 
; Wetted a 
Base | 
WP of BSRM centerline (Zp) 400.00 4.00 
FS of BSRM nose (Xp) 743.0 7.430 
BP of BSRM centerline ( Yr) 250.5 2.505 
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TABLE III (Com?r'D) 


SRB 
MODEL COMPONFNT: = WOSALAS - 








QF OEE NT IIT TN TE” CE IF TT mY 


GENERAL DESCRIPTION: Flow-through SRB nozzle simulator a 








YODEL SCALE = 9.010 


gree RTP SPAS? EI SET TOIT TT ALCL SEE DD Te OO 


DRAWING NO. _ s3-401282 _ 
MACH NO.: 1.55, 2.0, 2.2 


DIMENS IONS FULL SCALE MODSL SCALE 





Mach No. L555 2.0, 222 , 


Length ~ in. - 

| Gimbel Point to Exit Plane 86.8 “O.R6A 
Throat to Exit Plane 2.135. 1.12). 

Diameter ~in. 
Exit Rh. 290 eS ae 
Throat ae 64.53. 0.645 
Inlet ein Sh ee 

Arean~ft . 
Todt 356.728 C0357 
Throat 22.112 0.00227 

Gimbal Point (stetion)~in. 
Xp 1902.6 19,086 
Tp + 29.5... + 2.505... 
ZB ‘ 


Null Position~deg. 
Pitch - 


Yaw 








DRAWING NUMBER | er 


TABLE III (Comt'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT : 





GENERAL DESCRIPTION : 


lead ing cdge, circular eonedupeciion with mounting flange. Tunnel 


discontinued from X, = 1504.25 to 1517.75. 


MODEL SCALE: 0.010 MODEL DRAWING: SS-A01281 





DIMENSIONS : FULL SCALE MODEL SCALE 


Length , In. 
Mox Width 
Mox Depth 
Radius 

Area 


Max. Cross—Sectional 


|| FREF 
TT PRR 


Planform 


Wetted 








Base 








Taper at leading edge 30 deg. 30 deg. 


i 
i 
i 





TABLE ITI (CONT'D) 
MODEL, DIMENSIONAL DATA 


MODEL COMPONENT: CIRCUMFERENTIAL STIFFENER - Pa, 


GENFRAL VESCRIPYION: Four-ring stiffeners located at aft end of the 


GOlid rocket boosters. The otiffener is a curved I-bean. 


MODEL SCALE: 0.010 
DRAWING NO.: vC77-000002 


DIMENSIONS: FULL SCALE § MODEL SCALE 
Height 4.7 0.047 
Length, In. 4 Oo 0.0h0 
Locations: 1602.0 
1694.4 
1729.0 
1771.4 





— a en a een 
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TABLE IIT (CONT'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT: SRB PROTUBERANCE - Poo 
GENERAL DESCRIPTION; Tie-down fixture on aft skirt. Total of four 


mounted @ 30 deg to the vertical SRM centerline. 


MODEL SCALE: Q.010 
DRAWING NO.: VC77-000002 


DIMENSIONS: FULL SCALE MODEL SCALE 
Leading edge @ Xp = 1855.2 18.552 
Trailing edge @ Xp = 1925.2 19.252 
Width, maximum , In. 14.5 0.145 
Height, maximum . 9.0 0.090 
Plan taper ' 12° 12° 
OAC ‘ 70.0 | 0.700 


Tapers from zero height at 1855.2 to 9" @ 1925.2 
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TABLE IIT (CONT'D) 
MODEL, DIMENSIONAL DATA 


MODEL COMPONENT; SOLID ROCKET BOOSTER - EXTRRNAL ‘RANK ATTACH - Paik 


GENERAL DESCRIPTION: Two ring otiffenern located at aft and of nolid 


rocket boosters. The stiffener is eurved L-bean. 


MODEL SCALE: 0.010 
DRAWING NO.; VC77-000002 
DIMENSIONS: 

Height, In. 

Length, In. 


Location Su tie Gs 


FULL SCALE MODEL SCALE 


8.00 0.0800 
3.00. 0.0300 


Xs = 1511.00 
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TABLE IIT (Com?'D) 
MODEL DIMENSIONAL DATA 
MODEL COMPONENT: CIRCUMFERENTIAL STIFFENER - PS, 3 


GENERAL DESCRIPTION: Ring stiffener leeated at the point where the 


"  " flares. The stiffener ig T-bean. 


MODEL SCALE; 0.010 


DRAWING NO.: C77-000002 


DIMENSIONS; FULL SCALE § MODEL SCALE 
Height, In. 6.50. 0.065 
Length, In. 4.00 0.040 
Locations 
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TABLE TIT (Comt'D) 
MODE, DIMENSIONAL DATA 


MODEL COMPONENT: Data capaule and GAMERA - Pay 5 
GENERAL DESCRIPPION; Cylinder loeated on forward skirt of SRB 


contalning cumeru und data storage equipment, mounted longitudinally. 


MODEL SCALE: 0.010 


DRAWING NO.: VC/7-000002 


\ 


DIMENSIONS: | FULL SCALI) MODEL SC/LE 
Length, In. at X, = 403.38 36.00 0.360 
Diameter, In. 9.00 0.090 
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TABLE TIT (COMPS) 
MOBET, DIMENSIONAY, DATA 


MODET, COMPONENT: FORWARD ATPACH - Pay ¢ 


GENERAL DRICIIPTION; On SRR, forward SRB-RP attach 


MODEL SCALE: 0.010 
DRAWING NC.: VC77-000002 


DIMENSIONS: FULL SCAus; MODEL SCALE 
Height, In. 9.50 0.0950 
Toner: 

Length, In, @ Xp = 442.70 bd, 28 0.443 

Width, In. 16.00 0.160 
Outer: 

Length, In. @ Xp = 442.70 23.85 0.239 

Width, In. 11.00 0.110 
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PALM TIT, - Coneducded 
Mobi, DIMENGTOUATL DATA 


MODEL COMPONENT | _ PUeg © Baby Sasha tn, asia ae 


GENERAL DESCRIPTION | Comte alain aia we 
Bubchaita suai Bees Wait Whee oe ye 2aB10, marl 3 


ZEmMAimsh "OQ, | ae pty ( BTCtte Emme” Ve _ Rar mae, 
Xx «1 LOBl.o Ve 20.0 pgavibely per OG ZEME roevEee Bet 


E'Qoe€ Ce mim OF Orn Bret ae 9 ON ae os SX ny 














DRAWING NUMBER: _ ender eee ee ee 
Seay 5 ©.0\e 
DIMENSIONS : FULL. SCALE MODEL SCALE 





Length “ B21 2321 


Max Ciavatue 331.0 _33\ uw 
Max Depth one : 
‘ Finencss Ratio eee a eee aac ee 
Area a 
Mox. Cross—Sectional ee eee ee ae eh er 
Planform ee 
Wetted ieee «| peice iaaaeais 
Base 








* Ceam TRG EWE “PO WIT, KX, £2048 A 
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TABLE IV, MPS BLOWING SYSTEM SET PRESSURES 
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Ss 334 
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ae 244 
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TABLE V. - SRB BLOWING SYSTEM SET PRESSURES 


fy SenRES Sheseeee CNAMBER Peessuge 


6, «Weel ewts| G2 |G 
14.9 








12.7 
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TABLE VI.- BASE AND BODY FLAP PRESSURE TAP LUCATION 


Oeairer 
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Vee vican 
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Figure 2. - Continued. 
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